
TECHNIC AL Flgl r> 

5 The present invention is directed to the tran*™,* * , 

and in particular , to o, : ioa ' ,e,ephony 

cards, ,o compensate for Wluras , n ! ny ™° «* - ~«-* 

10 

BACKGRniiMn 

achieve this high availability, i, , s necessarv £ 1, . ' n ° Pera " ve To 
■ (SPOF), such tha , „ fa|lure ^ " Sin9te PO ' mS °< 

or an ouje " l^Z P °' m " *" ™ — ~*- 

Known as "N + N- or "N:N-, and "N + apf,roaches - These approaches am 

The first or "N + N n nr «m-m» ~ 

implemented for single and bo^ l L T " """"^ and is 

« <-> card or ZZT^T^ ^ Z^T " 9 

The other or -4- 1 « ah . 
-ndby element protec „ ng ^^^^^^7* * ^ 
d,fflcul, *> implement than .he -N + N» approach h . PPr ° a ° h " m0n> 

<s -ually emptayed for power SU p P ,ieT f T'd s ' S T « 
"cards. Protecting an element £ is « te ' ePh0ny 

Wphony boards. Is a oo mp , e x task JI ^ ° eXtemal ~* - 

-he same eab.es of .he feI ,edlmJn',Tao * ^ *~» 

element In some cases, higher level protocols are 



def.ned to support sucn redundancy, provisi 

to the redundant etement tha( w ,„ ^ ^ J> cab e hooked 

f W A " — i* -Oh a protoo, is SONET^ Automatic p t 
Switching (APS) H™,^. * , 1 Automatic Protection 

. - mPle 9 T '. E "zi ::\™°L m : t 0 * ,e,eph<my in, ~ ** 

redundancy. ' d ° " 0 ' PTOVide ,ha « <* support for 

Manufacturers seeking to utilize open standards such „« ,k 
Compact Periphera, Company interconnect <C PC, or cotpaTpcn J 7 " 
unabie to achieve this desired redundancy. n. ep ^ ^ T 

referred to hereinafter as nhe cPC, Sto^^^ZZ ^ 
•or connectino the events o, induetna, 1^ TZ^Il 
fashion. d generally rugged 

For example, turning to Has 1a ih o 0 „ L 
-^rnpiementationso,^ " ~ 

(Rge. 2a and 2b). The system 10 of P Z ^ 1b> " 10 ' 

-cMane. wniie »e oj^, ^ L « ^ 7" °" 3 * " ^ 

backplane. 9 and 2b ,s based on a 64 bit PC | 

cage ^"ILZ^^T^ ^ 10 ^ " ^ — 

oacKpjane 20, having connection areas pp flB n ^ 
and rear 25 sides Slots PR o<x t*v. ' d front 24 

«o. toiots 26, 29 (shown for one fronVrear card 3 rr, nmm ♦ . . 
respect to the backplane 20) ar^n n tK Q arrangement wrth 

^ivpiane *>u) are on the respective front 24 and rear PR * *u 

connection areas 22. The connection areas 22 on the ft T f 

from bottom to top (P1 -PSA L, + . a "d are numbered from 1-5 

Top ^ P1 -P5), while these connection area* 99 «, 
support connectors P9a th= + ^ nnection areas 22 on the rear side 25 

^ "sectors 29a, that are designated with the Drefix «vp- 
numbered from ,- S , rom bottom „ ,„ p , SQ „ , o be J^£i £j£ 

engage ~ ^l^^! "T^ " ^ ~ '° 
-abated, with the pref* ■S-TZTT' 

prefix X or rj , (and numbered 1-5 from bottom to top. as 




detailed above) into those of the connection areas 22 on h„ * 

hav,„ g oonn.o.ors J1-J5J), while ^ 45 „ Qn a J*™ card 

W card (having connector rJt-rJS). 5 ana ,hus ' is a 

5 Throughout this document and In «,= . 

, "-h, uo, J4, rJ3 and rJ4 (shown in Has la s> a >• \ 
respective systems/apparatus , 0 , w ,00 w loo ! P "* * *» 

o shown in Figs. 1b , ab 3 5 6a and «^ °°' terel " a " d 

— * ^ , n o^tr^TneZrr but are nw — ■ - — 
~ ;r™::v:r anda,d ' * e — — - « 

1 may TOrm two ma n tvn^c- ^< 

connections include "throuah" con™ connects. These 

^ mrougn connect/ons and "bu^^rr 
definitions of "throuah" *nH «h„o w» * connections. The 

r r . , roua h ™ s do not ^r; * * 

20. These connections are typically used to ™ w backplane 

~ :rr - d ^a,j a ,r;rr;r^:r::: he 

either the front side or rear sid e T« te <*P'ane 20 but only from 

backplane 20. TnesI ZLT ' '° *" * oW - •» 

^ ^ mese connections are tvnio^jiw + 

between two or more front cards. <*™~tMty 

In accordance with this cPCI standard ■bu a ^ r r ,„ .. . 
are only accessed by front cards u^inn h , " back e |a ™> 

cards only ^nLZtoZZlTT T""* *» *« 

*. CPC, sfcndan, rear™ n^Tf "1 
ba= 1( p,ane. t c,e ram ple. fo r, ra ns P or, n g PST ~ *» " «— * - 
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Turning also to Fig. 1b, the backplane 20 is a 32 bit PC. , 
connection area 22 sur»nort;™ backplane, with 

ea ^ supporting connector P1, that acnom^^ * 

™„„. while P2 „ odates cj^sr/ rr 

44, wrthout any backup, connect to the backplane^, ° 0nneO " 0n - F ™, cards 
While rear V o cards 45 connect to the bacT^e ^ ar"" 0 " ^ " ^ 
™s resets , n through ,,-^^1^^;^ " rP6 ' 

front 44 and rear 45 cards at P2-r P2 and PS rPs ,„ „ tete P h °">' <™=« 46 on 
signal is transported. ' Whi ° h ' '° r * T1 

Turning new to Figs. 2a and 2b, there Is a system to- -n, , ■ 
PCI bac*p,ane so. Tnls bacKpiane 80 ,s similar , TtZl^tT' * " 
connexion areas 22 support connectors P, and pJT^T *" 
bussed connections. Here, front cards 82 ttT ^ ^-odatlng 
-Mane 80 in sicts 84 a, connecTsT.' ^t^ ~ * ? 
rear Input/Output (\/d\ oarw* oc ' d P5 ' wni| e 

uxput (I/O) cards 85 connect to the backplane 80 in a slot ^ «, 
connector 87a, positioned at rP 5 P5 and rP* f~ 1 at the 

Both systems 10 and 10' exhibit additional drawbacks Th- o^, * 
fails to dedicate electri^i • «. urawDacks. The cPCI standard 

telephony cables are interfaced Accordinolv in I 

■elepho ny slgnais can no, be ^^^^^i^ T T 

SUMMARY 

The present invention improves on the contemporary art bv Drovidin 
~ ~ and methods for rerouting teiephony^s " Z "a 
front card talure. without having ,„ unplug all lnput/0utput J£ * «° 
present .nvention provides standby or redundant tron. cards nljTa 2 

i~ z,Tr~ wi,h or ' 

-tors (of oPC , ^ ^ ^ ^ 
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to opera,e in place o, the failed from card , using , he cQrresponding 

One embodiment of the present Invention is directed to an . 
transferring electrical telephony transmissions. The apparatus 17 ** 
» including fran , and rear sides. with this Pa J" Z Z I 

~ rr: s,de - and at - a « r - 

and the rear side. The f,rst and second slots on the respective front 

,o -~d_ narea. ^r.^-^ 
backplane are configured for supporting 32 bit PC. ™ 
therebetween. * the a, leas, a second ^1.7..^^: 

■ inches a, ,east one through ^rlr^TZ^Z 

telephony transmissions between a. least one rear card ,„ the at ieal, T 

;r; d d s,r - ,he * - « - - - - - - ~ ~ : 

for ,ran7 ther " ,he >™°«°° - to an another apparatus 

for transfemng eiecfrica, telephony transmissions. The apparatus has " 

traces, at least nrst and second slots on the front and rear sides of «,„ 

rrz; r t* 8 ,ront and rear E ~ h - - «~ * * 

TJ co , ^ " teaS * 8 ^ °°'™ «~ ^" ne a. leas, 

f.rs, connection area include, a plurality o, firs, connector openings (for 

of second connector openings (for receiving pins,, a, leas, one of the connect 
openings providing connectivity to the piurali* of bussed .races. TheTl^s 
one second connection area includes a, ,eas, one trough conne«or " 

Z" r T ,0rme : °°~ 3 * P2 «" « «* ™- at Z 

hleen aHelT ** ' a *'" a,ln9 * transits 
befcveen a. leas, one rear card in said a, ieas, one firs, sfo, and either of the a. 
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.east on. rear card or ,he a, lM ona (r on, card in the second sl o, along a, teas, 
one of said plurality of bussed traces. 

Another embodiment of the present invention is directed to a third 
apparatus for transferring electrical telephony transmissions. The apparatus has 
a backp,ane including front and rear sides, and has at least a first slot on the 
front and rear sides of the bac kplane and at least a second slot on the front and 
rear s.des of the backplane. The first and second slots on said front and rear 
s-des of the backp.ane are configured for supporting respective front and rea 
cards each of the slots including at least a first connection area and at least a 
second connection area. The at least a first connection area and the backplane 
are co nfl cured for supporting 32 bit PC, communications therebetween; wh„e 
the at least a second connection area coupled with the at least a first connection 
ar ea and the backp.ane support 64 bit PCI communications therebetween The 
at least one second connection area includes at least one bussed connector on 

traUr Side K° f ^ baCkP ' ane faCi,itatinS 3t ' eaSt e ' ectri - Aphony 
t—s.ons between at .east one rear card in the at least one first slot and 

erther of the at least one rear card or the at least one front card in the second 

Another embodiment of the invention is directed to a fourth apparatus for 
transferring e.ectrica. telephony transmissions. The apparatus includes a 
backplane including front and rear sides, this backp.ane having at .east a 
Plurality of bussed traces and at least first and second slots on the front and rear 
sides of the backplane respectively, for supporting front and rear cards Each of 
the slots includes at least a first connection area and at least a second 
connection area. The at least a first connection area includes a plurality of first 
connector openings (for receiving pins), and the at .east a second connection 
area includes a p.urality of second connector openings (for receiving pins) at 
least one of the second connector openings providing connectivity to the plurality 
of bussed traces. The at least one second connection area includes at least one 
bussed connector on the rear side of the backplane, for example, connector rP2 
connecting with connector r J2 . for facilitating at .east eiectrica. telephony 
transmissions between at least one rear card in the at least one first s.ot and 
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either of the at least one rear card or the at .east one from card in the second 
slot, along at least one of the plurality of bussed traces. 

BRIEF DESnmPTin M OF TH f n RA WIMft.Q 

Attention is now directed to the attached drawings, herein like reference 

7r*ZZ ° f CharaCt6rS ,ndiCate COrreSP ° nd, ' ng ° r " ke — Ponents. In the 

R 9 1a is an exp.oded cross-sectiona. view of connections in accordance 
with a first system in accordance with a cPCl standard; 

per Fig F ia : 1b " 3 ^ °* SySt6m emp '°* n 9 the connections as 

Fig. 2a is an ex P ,oded cross-sectional view of connections in accordance 
w.th a second system in accordance with a cPCl standard; 

« Per Fig^a; 213 ^ " ° f SyStem emp '°* n 9 the connections as 

Fig. 3 is a perspective view of a system in accordance with an 
embodiment of the present invention; 

Fig. 4 is an exploded view of the connections for the system of Fig 3- 
F,g. 5 is a perspective view of an alternate embodiment of the invention" 
Figs. 6a and 6b are perspective views of alternate embodiments of the 
present invention; and 

wth ,h R9 oZ ^ 3 tab ' e ° f Pi " 3rrangements for connector pins in accordance 
with the cPCl Standard. 

DETAILED nFgn R | PT | ON nF THE DRAWlMrsQ 

Rgs. 3 and 4 show an exemplary apparatus 100, in an example system 
employed with components in accordance with a CompactPC.® Specification,' 
PICMG 2.0 R3.0, October 1, 1999 from PC. .ndustrial Computers Manufacturers 
Group (PICMG), this document incorporated by reference in its entirety herein 
Here, the apparatus 100 is such that the card cage is not shown. 

The apparatus 100 includes a backplane 102, typically a 64 bit PCI 
backplane, with connection areas 104, typicaHy defined by mu.tip,e openings 
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conjured ,o receive pins (detailed below), tor corresponding ,rcn. and rear 
cards (defied below). The bac M ane 102 incudes front ,08 and Tear Z 
s,ots ,08. 10. on the respective front and rear sides ,hZ n 1 
accordance with the siots 28. 23 (detaiied above, and connection areaT w 
■ with siots ,08 on the tron. side ,0 B , having connectors ,08a iabeied P , P6 and 
* ,09 ' — — on the rear side £ ^ 

<h, 'arrangement is shown tor tron, card „0a (representative o. aoive *o« 
«* 1 0a-„0n, and rear card ,„ a (representative ot active rear cards Z 
llln, * ,s exempia-y for a„ card arrangements and connections on he 
bacMane ,02, induding cards , 10( n * ,) (representative o, standi or 
redundant cards „0,n.„ - „ 0 („ + m)) and , , „ n+1) , repr _ V9 
or redundant cards 1 1 1<n + 1) -, , , ( n + m„, detailed below "'^"dby 
Front cards ,10a-, 10n. that are ail active, are protected by at leas, a 
.ngie standby (or redundant, card ,1 0(n+ ,, and „ ^ * 
mdundan, cards „o(n.,) ,o „0(n + rn,. these standby or redundant cards 
centred tor placemen, along this tron, side ,04. Fro n, cards „0a-„0n Jal 

ZTT^T"^ °' - ~ *~ *» —Odating ditteren, 2 
types. «n th,s case, a, ieas, one standby or redundant card is required for each 
-es o card types). Additional tron. cards , , o(n + 1, -, ,o (n+ m> are ™ 

"e2 ,' n °° nS,rUO0On '° 9TOUP °' ~* * Pe *"*<**■ »SZZ 
different for accommodating the protection mechanism 

Rear ,o cards nia-nm oonMpond to ^ _ 

ZZ1 , T TOar "* 1 "- 111n ^ Penally 
cor espond to tron, cards „0a-,10n and 1,0<n + ,> -i, 0(n .m>. They J e 

configured for placement iHong the rear side 107. 

o, onivlT; °? ,r0nt °™* 1 ' 10<n+,) "» Sh0 ™"' ™is showing 
of oniy two front cards 1 , 0a , 1, WW) „ ex8mpla ^ ^ aj ^ ^ ° 

Ho! ^ '"^ ™ meroUS <™« therebetween. A„ tron, cards 

1 10a, 1 10(n*1) here are active, but tor description purposes, the card 1 ,o(n + 1) 
also an actrve card. wi» additionally be considered as a -sfandby or "redundant 
card and wil, be referred to as such hereinafter. ^ front ^ ^ * 
are ai, of the same type and are connected to electrica. teiephony interfaces via 
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.he rear cards „,a.,„„, and may ^ Vo|oe ^ 

cards, Public Switehsd Te|ephons Ne(work «*« ( VO,P) 

D-on Mu,«p,e*er (TOM, swifcb cards, voice recogn„ion cards, or 

5 mcr Rfl ' * hiS SVS,em 10 °' *• ««»*<«» have been 

» «M from ,he cpc, standard shown ,n R g s. and 2a and deseed aboT 

HITr^" ^ bee " °" * *<— connection 

Z TTT' 6,<amPte - ^ ^ —"^"8 «■ As a result J r 7l 
conne«,v,«y between two or more rear (and the corresponding front, cards Th s 
a connee„v„y can be used ,o reroute teiephony si 9 n a ,s from an active rear' Z 

ft 1"(n + 1) (or 110(0*,),. a,so here. P, and P2 connectors and T 

0, corresponding connect areas provide the power and grou d te^d it £ 

5 res P^fr°nt 110a-1,0n end rear 1 „ a-1 1 , n cards. 

The front cards ,10a-110n include connectors 112 desion a t»H M 
detailed above, and the rear earn, ,„ • designated J1-J 6 as 

labeled rJ2rJ5 , ,7 connectors 1 13. correspondingly 

p, T/ reSPeCtiVe ' hTOU9h and bussed connecors P,.p 5 and 

rP1-rPS. as defied above. Connecors 1,2, typically a, J1 and 1 and 
connectors , 13 , Wcall y a, r J2 h ave openings, ma, receive pins (these L * 
connectors 108a at positions P1 pp P 

posmons pi, p 2 and connector 109a at position rPP~> 
These p ns at Pi p? and rPo * M lon rP2 )- 

• I example, arranged in configurations in 

acco dance w*h corresponding cPC. standards, as shown in Tabie 1 of 2 7 

ZTo°: n r ne 7 nS " ° m ^ m ^ ** 1~ * connection areas 1 £ 
(only one shown, the connection area between cards Il 0 (n + 1) and mJ 

:~:\r p,an : r A te,ephony unK ~ <~ « 

two , inks 1 22 123 ! T '° nS ° f COnneCti °" ««■ "<04. While 

^ in Je f , ShOWn ' thiS iS eXemP '^ ° n,y aS can be numerous 

nk s fol dT Mane 1 ° 2 - thr ° U9hOUt ^ d —t, a 

link is formed from one or more traces. 

redu te ' ePhQny 1 ^ ,S 3 9rOUP ° f bUSS6d and - -oh. provide, 

redundancy capability between the front cards 1 10a-i io(n + m> Thi, w T 

- 122 is function, (access,,) for - active rear , , 
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cards 110a-110n. Functionality for the r»rt„n„ . 

1» (n+m) Is typical as th. , Z redUndan ' rear ^rd(s) 1li(n +1) - 
) s typ,cai, as tne rear 

'rom the telephony ,ink to the Iron, card(s>, for exampie from " **** 

> telephony signals ,0 PS on the front card , 1o(n*,) Thele !p " ^ 
.alephony « 122 depends on , he ^ £ ^ 

he T, or T3 types for , he Untied states. « or E3 types o ZZ jZ 
Japan, STS1 type, etc. Europe, J1 type for 

The control link 123 is piaced a,ong the backpiane 102 in a man ♦ 

> allow separate control f or each individual active L clrd 1 ° 
extending to the rear cards 1 1 1 a 1 1 m 1 1 1 a-11 m, by 

oaras nia-nin, as re ay controls /^w 1 _i ^ 

Additionally, front cards have access to the conic, « ell I ° W) ' 

»nk ,23a on card 1 10 (n*1» or via th» . <Such as 
cn. or more ^ Z£ foZZZZ? ^ 

El STSi T eleC,n0al te ' ePh0ny ' nterf — T1 T3 

£1. E3. Jl, STS1, etc., as detailed above E—h 9 ' ' 

typically includes isolation relavfsl ,™ 7 ^ ^ ,11a -"1n 

extend, and a control oi cuT^ rZZ ^ t ,e ' ePh ° n> ^ ,32b 
which a re,ay control^ extend' 9 *" iS °' a ' IOn "™ 

The isolation relay 130 is a switching circuit that can h» m k 
electrical, ou, Is typically mechanical as I. Is a Dasle ™*»™«'.or 
passive component the switching component. 6y belng a 

H^utrm, rne switching circuit typically has a i™^, r* 
compared to corresponding active components £ 1 7 " 
controlled hv ^ . . nponents. The isolation relay 130 

controlled by the control circuit 134 via relay control 135 ^ „ 

:r;y~r: n r r ,,om, *~* * ™: 

.eleph/ny ^"^.^1^ Cat T T * ~ " 

^ . low,on < nere at connector P2 sh™ iih 

the corresponding front card fail. 

The telephony link 132a couples with telephony link 122 h v „ , h . 
con ^ here fQr examp(e ^ comectof ^ J «*« 

wth the contro, trace 1 23 . also by a through connect^ herel ^ f 
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connector P2. Addition,! telephony links, such as , elepn 
couple links 132c on front cards via .he through connect' a, 

- 132d „ an ^ t8tepnony , ink to ;r c : ~ or h ps - 

*— < - '™p,e. T1. T3, E1 , E3 , , "etc 
Alternate embodiments ot the apparatus 100 may include m w 
aphony interfaces (for example, types Tt, T3, E , E3 TstsT T 
detailed above) on the same or a different rear I/O caTd ,„' ,! " 
would be more than one "standby or "redundant" cam 

ahnuo - y re «unaanr card, represented by 11 0Cn+^ 

above, for example, one standby or redundant card for each te.enh ♦ 
type. each te,e Phone interface 

Still other alternate embodiments of the apparatus m 
horizontal S e g ment ing the connection area in 
connectors P 2 and rP2 . For exampfe> . ^ ^ 

cards whi,e a second segment may be for T3 interface cards Here o 

each type ma y fail, with the system continuing to operate pr^y * ■ 

from 2^TT y f ° P ^° n ^ 3PParatUS 100 ' nOWa ' <- go 

rrom rear card ma to front card 110a, over a through connector « h ,w 

relay control ,30, upon receiving a signal via control link 123 (via rJ.T! 
1«. from standby card „0<n + ,>, ^ sMch telephony "b * £TT 
signals w„, then reach the bussed connection a, connector P2 aXt a,™ 
telephony link 122 to rear card 111(n+l) Th. ,„„ • 9 
,-ep hony, r ,22a, unti, passed into \Z^JZZZZZZZZ 

— pted, norma, functioning o, the system shouid there be a f™, card 

R 9 . 5 details an alternate embodiment to Figs. 3 and 4. The system 1 otr 
- *m,ar in construction and arrangement to the systems of nJTTS* 
(detailed above), except where indicated Here the sLT T 
card iirv„ «, • standby or redundant front 

card ,10(n + „ „ configured to receive rerouted telephony signals a, (ink ,72 

iZh ,hrouah oonneo " on a ' ~ or P2 < «- "<£ Id 

through connector P5. A „nk ,73. Really coupied with a control „nk ,73b 2 



11 



he standby fro „, card 1 ,o(n + „•, when signaled, achates oon.ro, circuity ,84 
s,m„aMo component ,34 detailed above,. Unk ,73 on rear oar, ,,, + 7 
e,_ a, con, r o, link 123 , whereby , etephony na , s ^J"^ 
control circuit ,34, via link ,35. 

In operation here, the control circuit ,34 signals the relay control , 30 as 

connector P2. and along the backplane by link ,22, with these rerouted 
telephony s,gna,s received a. link 1 72 via the through connector P2 

Rgs. 6a and 6b show systems 200, 200' that are alternate embodiments 
with respect to systems ,00. ,00-. that are detailed above. In theseTZ™ 

o ltd 7 SVS,em 10 °' 100 ' de ' ailea ■*"■» has "I*— hy a 

is 7 only at 816 side ,07 - - ,he ba ~ 1 «■ ~ 200 

■s e milar ,„ constructs and arrangement to the system of Rgs. 3 and 4 whil e 
system 200' Is similar in construction and arrangement to the system of Fig s 
«hft* component thereof, except where indicated, have been described 

de, ■ZT'f"™' -brents of the present invention have been 
deseed, w,,h exemplary components and configurations thereof, so as to 

lT„r e " T" ^ * e PreSe "' *• P*«*9 

descnpfon ,s tntended to be exemp,ary only. „ should no, be used to ,i m „ , h e 

scope of the invention, which should be determined by reference to the following 



12 



